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July 25, 1997

CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, California 95814

Subject: RFP - Due July 28, 1997

Enclosed please find ten (10) coples of our Inquiry
Submittal covering "Alternative Energy Powered Flotation Fish
Screen Cleaner" and attachment entitled "Suisun Marsh Mitiga-
tion Lands Project".

We would be pleased to answer any questions and look
forward toward your response.

Thank you for your consideration of our Inquiry Sub-
mittal.

Very truly yours,
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In order to retrofit these diversione with fish screens where electncJty is not ~vailable, there

energy because substantia,y less screen area is required: i e, 1-1/2 ~uare feel per ors of
flow. There deady exisis a need for a melhod tO continuously c~ean fish screens at remole

assembly on either side of the fish screen panel.

Alternative energy [tidal influx, solar, or w~nd] would dnve an air con~pressor to provide
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vertic;~l w~in0 action

~pec~l~c locations for in~talhn~ the apparatus w~thin the CALFED Bay=~K~ P~m to
evaluate ~e ~¢¢tive~ss of this approach

the last project as ~e~dbed in the en~o~ ~per "Su~sun Ma~h Mitigati~ Lands Proje~".
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SUISUN MARSH MITIGATION LANDS
PROJECT

Faizi Pourhosseini* Frank Wemelte** James J. Stroog***

ABSTRACT

In order to mitigate loss of weflaads in the San Francisco Bay-Delta Region of
California, an area in the Suisun Marsh region is being reclaimed by the California
Department of Fish and Game. To accomplish this, the California Division of State
Architect has designed the Suisun Marsh Mitigation Lands Project which involves
development of 354 acres of wetland habitat in the Island Slough Unit of the Grizzly
Island Wildlife Area, in Suisun Bay, Solano County, California. The project involves
conslruetion of a water imake structure, water conveyance channels, perimeter and field
levees, and other structures. These structures will establish seven separate fields within
the Island Slough Unit to control water in-flows and out-flows for wetland habitat
enhancement and management.

* Faizi Pourhosseini, Senior C. E., Division of State Architect, Sacramento, CA
** Frank Wernette, Senior Biologist, California Department of F’ish & Game, Stockton, CA

*** James J. Strong, President, Aquadyne, Inc., ltealdsburg. CA
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INTRODI[JI2’T.ION

Description of the Suisun Marsh
The Suisun Marsh is the largest braskish water marsh preserve in the Western United States with
85,000 acres of tidal fiats and marshland adjacent to Suisun Bay which is part of the San
Francisco Bay-Delta Kegion of Calilbrnia. |Figure Il The Suisun Marsh has been naturally
divided into islands by a series o1" channels or sloughs These sloughs flow north from Suisun
Bay winding their way throughout the Suisun Marsh Ranoff I?om Ihe Sacramento and San
Juaquin River watersheds are carried inlo Ihe marsh and these tributaries, as well as slightly
lower land elevations, help to create the %isun Marsh

The Suisun Marsh is basically a brackish marsh. Flesh water from the Sacramento and San
Joaquin rivers flows into the marsh by way of Suisun Bay in amounts that vary depending on the
season and amount of annual rainlMh These fresh water flows are mixed tidally with salt water
from the San Francisco Bay

The privately managed wetlands in lhe Suisun Marsh are overseen and protected by the Suisun
Resource Conservation District, while state lands are managed by the California Department of
Fish and Game. Both agencies seek to preserve Ihe ecological balance of plants and wildlife in
the area by limiting the use and development of the land to several uses. Currently, the widest
use of the land is for duck and pheasant hunting with over 100 active duck clubs in the area.
Secondary uses include cable and sheep grazing with some agriculture; however, the presence of
salt water on the land and the deficiency of the sandy clay and loam soils to support crops
severely restricts agricultural activity.

Island Slough Wetland Development Pro,[ect
The Island Slough Unit of the Su[sun Marsh is located within the Grizzly Island Wildlife Area
which consists of nearly 13,000 acres. This area is managed by the California Department of
Fish and Game primarily to provide ~intering habitat for migrato~ waterfowl, and other resident
and migratory species. [Figure 2] The principal objective of the Suisun Marsh Mitigation Lands
Project is to fulfill a contractual obligation between the California Department offish and Game
and the California Department of Water Resources and the U. S. Bureau of Reclamation to
acquire, develop, and maintain the 354 acres of wetland habitat comprising the Island Slough
Unit to offset impacts associated with construction of existing as well as future water delivery
systems throughout the Suisun Marsh in addition to general degradation of waterfowl habitat on
the ChanneI Islands Ioealed in Sulsun~gay

Within Ihe 354 acre Island Slough Unil, 254 acres am being developed and managed as seasonal
wetland habital to provide oplimal food and nesting cover tbr dt~cks, pheasants, ground nesting
hawks and owls. as well as other wildlife species. The remaining 100 acres are being developed
and ~nanaged as pickleweed habilat for the endangered sail marsh harvcsl mouse to ¢ompcnsalc
ti~t the loss of similar habitat

As shown in Figure 3, the project involves the installation of a new water intake structure.
construction of and improvements to new and existing levees, excavation of water supply
channels, improvements to existing drain tiacilities, and installation of pond ituake and outlet
structures
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Prior to California Department of Fish and Game’s acquisition of the 354 acres in 1990, the
Island Slough Unit was previously managed as a private pheasant hunting club with some
seasonal caltle grazing Stone water management and flood control was accomplished with two
15 HP pemping stafio0s and outlet pipes under G-nzzly Island Road with discharge to
Montezama Slough q~he fields received water directly fi-om rainfall, and were generally
inundated durillg the winter

The SuiSllt] Marsh Mitigatioo Lands ProJect divided the 354 acres of the Island Slough ~3nit into
seven separate fields separated by levees and ditches for purposes of conversion from upland
plant communities to wetland plant cmnmunities and open water. [Figure 3] Cattle grazing will
be excluded from the area

Water management will include two leanh cycles in the late winter and early spring to encourage
the gro~h of alkali bulrush, orjast one leach cycle in the late w~nter to encourage the growth of
fat hen. Combinations and/or minor variations of these water management schedules for fcelds 1
through 6 are expected to result in the establishment of raom productive and diverse wetland
plant eammanilies than are currently found in this are& In addition, it is anticipated that the
enhancement habitat will provide a grealer diversity of wildlife species. Field 7 will be managed
differently than fields 1 through 6 to encourage the growth of pickleweed as potential habilat for
lhe endangered salt marsh harvest mouse

Once firmly established, the California Department of Fish and Game plans to manage the land
for wildlife conservation but people will not be excluded, CDF&G plans to implement a public
hunting program for both waterfowl and upland game; but human impacts will Oe carefully
controlled to protect and conserve the native wildlife and vegetation.

FISH SCREEN STRUCTURE
The water diversion for the Suisun Marsh Mitigation Lands Project is located at the wetlands
main intake on Montezuma Slough. [Figure 3] Inasmuch as the screen is installed m a tidal
system the approach velocity had to be evaluated at one-toot intervals t-rum the highest tide to
the lowest low xvater thai would result in water diverted through the intake facilily. For this
particular site, the criteria governing approach velocity is a maximum of 0 2 fl/sec tbr the
protection of delta Smelt, a State and Federally threatened fish The maximum capacity of water
flow through the intake facility is 33 cu. ff,/sec, which occurs at high tide; therefore, a minimum
of 165 sq ft. of lotal screen surfhce area was required when the entire screen surface area was
totally inundated and diwrsion rates at peak flow. At lower tides, diversions will likewise occur,
bur wdh a corresponding@ smaller percentage of the total semen surface area inundated. Under
these cnnditions, it xv~ slill required to maintain less than the maximum velocity of 0.2 ft./see..

The diversion point on Montezuma Slough is rather shallow at approximately five feet beiween
mean high water and mean low water. This shallow depth precluded the use of conventional
cylindrical "TEE" configuration fish screens. Flat sereen panels, there[bre, appeared to be the
logical choice for the fish screen. In addition, flat screen panels had been inslalled nearby at the
California Deparment of Water Resources’ Roaring River f~eility constructed about 15 years
ago Rzther tluan a costly concrete structure, which was utilized at the Roaring River fac[liu, it
was dec~ded that the Suisun Marsh Mitigation Lands project intake screen structure would utilize
a cost-effective pre-engineerad, pre fabricated steel structure designed by a single manufacturer
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having p~ime t esigonsibildy Ibr Ihe performance of the system.

The fish screen structure as shown in Figure 4 was designed "to be self-supporting and provided
with means for mounting Io four pile supports for simplicity of field installation. The structure
was constranted of mild steel which was sandblasted to remove mill scale and then coated with
coal tar epoxy paint.

The seven 60’: by 60" screen panels slide intn guides tbr manually raising individtml screen
panels for removal, repair, and nut of ware1 storage during non-diversion periods. The intake
screen material is AISI Type 316 Stainless Steel of a]l welded construction having slotted
openings to provide maximum open area wilh corresponding s/rcnglh requirement. The slots
are fomled tram prol]le wire having a wedge shape so that the slols am wider tmveling inwardly
from the screen surlY.c� to minimize the chance of debris becoming clogged in the screen
opening. Each screen panel is provided with suitable flame and all panels arc intemhangeable.

An automatic air burst cleaning system was provided to backflush debris off the sc[een. The
automatic cleaning sysmm consists of air spargers capable of providing air pressure so the debris
can be effectively removed from the screen surface during maximum flow periods at least ever¢
five minutes which is a California Department of Fish and Game criteria Ambient lateral flow
will remove the debris after backflushing the screen During slack periods, these currents may
not be adequate to assist in either the downstream or upstream removal of debris; however,
these periods are expected to be very brief in duration Sequencing of the air burst spargers may
not be necessary during slack periods since flows arc reversed fou~ times each day during tidal
changes. In place of sequencing of the air burst during these periods, the screens ,,viii be visually
inspected by the California Department offish and Game personnel to evaluate whether these
circumstances result m debris collecting to levels that are not carried away following initial
backflu_shing hydm air spargers. Should these inspections indicate a concern, sequencing will
be evaluated

Calilbmia Depamncnt of Fish and Game maintenance staff at the Grizzly Island Wildlife Area
will be res!’,onsible fm monilormg the opemtlon of the autentatic cleaning device, inspecting the
screen plates Io veri(,~ the screens are being efllactivelv cleaned, and removing any large debris,
flotsam o~ any other maierial tim! couId hinder screen efticienc?. Screen inspections and
cleaning, as needed will occur Ihree limes a week dnring periods when wetlands are being
tilled; ~ e. early October. late January. and early March After one year. if experience indicates
it is appropriate, inspection frequency may be reduced. During other periods of very low intake
flow, such as when water is bei~g circtl[ated on flooded wetlands, inspections will occur once
per week Experience gamed at the ,emby Roaring River fisb screen by the California
Deparlment of Wate~ Resources IDWR] operations :rod maintenance personnel will be used in
operating the iatake screen Fo~ msta~cc, du~ing some seasons and in dry water years, barnacle
growth on tile screen surfacas have necessitated tile ~gorons scrubbing of the screen to remove
growth Provisions to aecomplish Ibis same type of manual cleaning will also be utilized if
similar conditions develop at the Suisun Marsh Mitigation I.ands inlake slructure U. S. Coasl
Guard Regulations required the insbal[ation of a beacon, which is operaled at night and in
inclemenl weather, as well as notificatmn signs warning mariners era potential hazard related to
the tlsh screen and intake.
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SALT MARSH HABITAT MANAGEMENT AND MONITORING
Managemeal activities for the 100 acres of salt marsh harvest mouse habitat will be substantially
different from the 254 acres whteh will be managed for other wildlife. Management will consist
of initially flooding Cell 7 [Figure 3] with water from Montezuma Slough duang periods of
higher water salinity. Water will be allowed to evaporate to increase soil water salinities to a
range which favors pickleweed. Pickleweed and fat hen will be expected to invade the cell
~athm two years after establishment of the cell After one year, the progress of this
establishment will be evaluated by DFG and USYWS biologists. Inoculation of the area t~nth fat
hen and pickleweed will take place early in the second year if determined to be needed. After
vegetation establishment, t/ooding will only take p/ace for brief periods in mid to late winter and
only for the purpose of irrigating the established plant commun/ly and maintaining soil water
salinities in Ihe optimum ranges tbr pickleweed and fgt hen Upland areas will be seeded and
planted to establish dense escape cover and will not be manipulated further after establishment.
Besides seeding with an appropriate grass mix, coyote bush [Baecharzz~ pilularis] in containers
will be planted.

Following censlmction of Cell 7, a formal monitoring effort will be conducted to evaluate how
suitable dense salt marsh harvest mouse habitat is becoming established and whether the mouse
is beginning to use these new areas. DFG biologists assigned with the Grizzly Island Wildlife
Area and biologists with the DFG’s Bay-DeIta and Special Water Projects Division in Stockton
will conduct the monitorthg

The criteria for success will be the establishment of vegetaben that meets the following criteria
by December 1997:

90 acres of dense plckleu, eed or mixed fat hen!pickleweed
¯ 10 acres of refugia island scattered throughout Cell 7 approximately one tbot higher in

elevation with the dense plant cover comprised of Pat hen, sall grass, and misee|lancous
upland grasses

¯ levees on west side of Cell 7 with dense upland escape cover, >70% cover with an average
covm height of:>

Follow-up live trapping will be conducted beginning in the spring of 1997 to evaluate whether
mice are begn’nning to use Ihe site The goal \~ll be m verify salt marsh harves~ mouse
occurrence by the winter of 1999

Shot~ld mo~itoring m earJy 1998 mdJcale lhaa the site will not likely meet the vegetative goals
described above the DFG will implement immediate remedial actions. Tbese actions will
include altc~ mg the arca’s warm management stralegies, mechanical ntanipelation of the area to
change the acreage thai is available for refugia, seeding, and fertilizing. It" live
trappingbeginn[ng in early 1999 {i~ils to documenl salt marsh harvest mice use of the sitc,
provisions t~ill hc made to rek~cate mice f-rein existing habilat that is ilnmioenrly in danger
being destroyed This relocalitm will only occur when tire habitat in Cell 7 has met the criteria
l’or suitable mouse habilal
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SEASONAE WETLAND MANAGEMENT AND MONITORING
q’hc remaining 254 acres of existing seasonal wetland habitat in cells l through 6 will be
managed to improve the wetland plant diversity and wildlife values of the Island Slough Unit.
Management activities will include routine levee maintenance and pump and water control
structure repair, Water management will follow two general management approaches One will
entail two leach cycles in the late winter and early spring pursuant to the alkali bulrush water
managcmem schedule and Ihe other just on leach cycle th the late winter pursuant to the Pat hen
schedule Combinations and minor variations on these themes will encourage the establishment
of a productive diverse wetland plant commonip! which wdl support a diversip/ of wildlife
species.

Other management activities will include the manipulation of wetland vegetation by mowing
and/or discing. Selected upl~md areas will be periodically burned, disced, and seeded to provide
food and nesting cover for ducks, pheasants and ground nesting hawks and owls. Internal
ditches and sloughs will bc maintained as fish habitat. Cmeria provided by the Solano County
Mosquito Abatement District [SC!vIAD] will bc followed during management actions to
minimize the potential for increasing mosquito abatemem problems associated with the new
wet|and development. The existing annual mosquito abatement mitigation plan for the Grizzly
Island Wildlife Area will be modified to add the Island Slough I Jolt.

A minimum of 20 acres of upland hab~tai, located m ceils 1, 3, and 5 wilt be converted to
wetlands. This will be accomplished by removing enough surface soil m reduce the elevation
sufficiently to allow 6 to 10 inches of water to cover the area when flcodmg is complete. This
soil will be used on-site to construct small field levees to ensure proper post project water
management of the site.

’larger plant species are expected to establish themselves through active water management and
natural occurrence of seed in the seed bank [Table 1]. Criteria to evaluate whether or not
restoration of the 20 acres of upland has been suceessl)[ wi[[ be it" greater than g0 percent of the
20 acres where soil is removed has wetland vegetative cover within three years Based on
experience at Grizzly Island Wildlife Area, the DFG bebeves the area wilt readily revegetale and
success criteria should be reached within three years of preiect complclion

l’he momtoring oNective ~i.~r ceils 2, 4, and 6 in the lsland Slough Unit is to produce optimum
habitat fcr winterthg watertbwl particularly puddle ducks, lhe goal will bc to estahllsh habitat
b,,’ December 1999 that meets criteria such as:

,, total ground cover 80 100 percent
30-50 percent ground cover el: vegetation wilh height >1S inches

¯ 30--~0 percent ground cover el’vegetation wilh heighl </2-18 inches
Plant composhion to include such species as:

-- alkali bulrush
-- brass buttons

swamp timothy

¯ flooding depth5 will [a~ge from 0 Io 12 inches over 80 percent of the area

I --00721 7
1-007217



¯ el/Ective cell water management; i.e, no low areas that fail to drain properly and drainage
thcilities that effectively drain soil interstices for effective leaching.

DFG personnel from the GIWA and from Stockton will conduct the required surveys beginning
in the spring of 1998. If these initial surveys indicate that the goals described above may not be
met, interim remedial measures will be taken. These will include measures such as:

selective planting

¯ discing
~mprovements in the internal levee system to provide belier waler control
construct additional mosquito ditches to provide for better cell drainage and soil-salt
leaching

Staff from the Solano County Mosquito Abatement Distract [SCMAD] will, ads part of their
routine monitoring, monitor the Island slough Unit for proper water management and ob~rvance
of potential mosquito breeding habitat. Should DFG fail to properly design and/or manage the
cells and SCMAD staff ~ind excessive mosquito breeding activity, the immediate remedial
measures may be the spraying of the offending site at the DFG’s expense.
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T~BL~

Plant species expected to propa~ate on the California Department of Fish and Game’s Island
Slough Wetland Development Project:

Common Name Scientific Name
Alkali bulrush
Australian saltbush Alr~p&~r s~,mtbaccala
Brass-buttons (’otz~la coronoptfi~lia
Baltic ~sh .]uncus
Canal] 7~pha
Coyote brush Baccharts pdularg~
Curly dock Rumex
Fat hen A lrtpl~r ~tula
Pickleweed Sahcarma vtrg~nica
Salt~ass Dhs’tich/is .~cata
Wild radish Rap~nus raphanist~m
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Figm e 3 Island Slough Wetland Development Project. Area [.evces, Ditches and Proposed
Cells
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